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20 y-FU7x-Vy. FUxf-Wy*/*^dp^FU7x~V 

y^t*^^r^3^r^Fy7x-p>ii. A.^-9-7 

x/*vFU7x-^y. ^^y^A-^^Y^y 
x-l^y. ^tt'7x-'J;^y K)7x-l/y 
F U 7x^Wyy^ y-Fl^x— Uy& Z<ry\*VT 
y-;^^rvFU7x-k>1S. A.^THrF^-vFU 
7x^l/y. A.^<yy>f;^^^(sij 7x -wy^ 
fc'<^^T>-n4f>-hU7x^l^>1H^J,|,^ x C 
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S-hFo^-^yii^-F'Jf-^A. h'X(8 
-hFo^f^7g^-F)S^, t'X(8-tFo* 
^>"J7- F) ffl. (8-bFo*y=*7'J->-- 
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svi—h) #>jv&. b'x < 1 o-b KD^fvo-y 

[h] ^y'Jt-H<'J'JW. b'X (10-hKD 

df^yy [h] *soi—h)m&. t'x(2-*i- 

^-8-bKa*v*yyy- M ?nu#'.;>?A s b' 
X (2-*fvl/-8-bKo*i^yyy-M (o- 
^V^-Mtfy^A, b'X 
n*v#7»jy-H ( 1-^7 h?-H T/I^x>7 
A. b'7. (2-*^-8-tKo*i^/'J-f--M 
(2-^-7h7-h) #y>A. b'X (2-^f-^-8 
-bKQ^i^y yy-h) 7x77-^^^ b' 

x ( o - ( 2 -<yy**yy y ;w) 7 x y 5- M 36 

b'X ( o t- ( 2 -TKXXttfV*Y 7x75-.. 

M 3g&. b*x (o- (2-^yhuryy^) 7x 
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It. 2, 5-h'X(l-7x-;H-l, 3, 4-** 
-*fV- ;k ^f^POPOP, 2, 5-b'X(l-7 
x-^) -1,3, 4—f-Ty-Jk 2, 5 -b'X (1 
-7x-;k) -1.3. 4-*W7/-^ 2- 
(4' -te rt-7f-/P7x^/k) -5-(4" -b' 
7x-yW-l, 3, 2, 5- 

b'7. ( l-i-y^u) -1.3, 4-^-9-^'ry- 
A\ 1. 4 -b'X [2-(5-7x^/kt*1fyryy 
1. 4-b*X [2-(5-7x^;M-* 
■9-^'ry U ;0 -4 -tert -7"f;K>t>] v 2 
- (4' -t e rt-7"fyP7x-W -5-(4" - 

h'7x^)-i, 3, 4-f-r^*ry-/w, 2, 5- 

b'X ( 1-7^7^) -1. 3. 4-f7SW-*, 

1 , 4 -b'X [ 2 -( 5 -7x-^f7yr/'J;H ] < 
V^V. 2- (4' -tert-7f7k7xX/k) -5 
-(4" -b'7x-;W-l. 3. 4-Mjry-JK 

2, 5-b'T. (l-7^7f-;P) -1, 3, 4-hUry 
-Jk 1, 4-b'X [2-(5-7xX/H»yyyy 

/W] o-eymmitf. zti^m^^tthh^x 
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LXtS*). RM. T^S-^A. A'y>?«7A s & x 3/< 



:i8) ^2001-19946 

34 

«7A^J:l^-en^>0^. ITOa«. NESAgR 

fctefflSftSKfcxX. Kfti^y^A^BHfc^S. 
$ tfcfcfeiry f*7xm'j trn-yi^wtjsg^tt 

[0062] l^ffifcffiffl^nS^Stt^i: LTfct 4 
eVJ:0/J^^tt*Pia2rito{,<OA^gL-Ci>»). 7/ 
*S"7A. ^|/v«7A. 8. SB. t^->7A. -f-/hU 

•>a. uf->A v )Vf-*)J±. ivtfv. t/ps^a 
^fcJ:^*i.^>tf>^*«ffl^/i>itl,*»' x vlfi^tcK^? 

•?y*i"7A/'>ryv'7A s Uf-^A/T/PS-^A^ 

&mzx<omm^ti. &mit#tzmzti?>. 

[0063] ^r«8E LtfpOi* SS$m< WtZZht: 

^miz-riztimiu\ it:. mLi>m\xhh 

tx . ^«^x^-»/ ^ y yy^^-CB^o^tt^ 

i oxia±tr4ifcA«a4Ln. sga, mm. m 
mmzGi. jm&t:&t&{>cDxbtui®$i2tL& 
t^T«^cv^ ffik-r&t. ifvxms.. #yxf-w 

^Dx^wv-fW'7xU-hS. *yx~f;Mf 
;P7^y« v ^'J7-pb-wy«^^Bfflaiig*Jj)(f «t 

- • • 

[0064] *3ffi\l,Z&hhimR Lm^FV&mvMfS. 

30 a. M^mm. x/*y?\)yjf^ 77X7, -iyfyru 
-t * yym<n®£.fflm&xv>n-- t* >y. y-f 

v*-mimsLVx. mmmmtxi>^mmM 

Wft&lX^&ffi. lOnmHO. 2jum(0W§ 
40 ^{Cff^LV^ 

[0065] &ftmm>t%£. &m*Bf$.-t&$m 

x^7-;k ?dd*^ s ThytVayyy, 

¥**vywrtm%mmmMiffiti2-£xmm 
ZMfct&w. *mmt^-ftix$>ixi>&\,\ t 

by*-;|,KFjk^^46a«J^SII§^WI^Mffl IX 

y*-#*-K dfyryp-h. iKyx^-r/k ?k'J 
r$h\ ^y^i^^y, ^yx^^y. .-Ky^^M 



( 

35 

xzz. a*, mmtixit. Mwnm. mm. 

[0 0 6 6] mJbOi^fc. #»ELSW£fcflfc* 

.fim*sit.^-c#7t. 

[0067] *!&BJj<0#8E L^Hftt. HfflftrHajE 

[0068] ^mcottmt. 3i8E m^^m 

[0069] 

(14) cn^mm 

■i VruM)V7)Vn-)V5 0m 1 (ffc. 4-¥isT/* 
6-yjlf;k-4H-t5y>3. 2g. 

4-n. N-^f-^rsy^yxr^ThKQg. e 

1\HS>4. 8g*A)fl. POrT'lOI^M^tfL- - 
fc. 1 0 Om l^^y-;l/T««?L. WSUL 

t2mmix. m.om.m&e 8 mti. fd- 

0. fc^fe (14) T'&S-IifcJigLfc. ZPXt&fo 

nm-miz^? hkkb r&m) $m 1 esr*-. 

[00 7 0] fl^a (20) ey&fem 

n-f^f-)V7fi'a~)V50m 1 ^(C^ 4 -S'i'Tyyf- 
l'y^, 6-^f-/P-4H-t5> r y3. 44 g x 
4-N, N-i/*7x^7*5y<yXr;l^bHl 6. 
38g, Kl\)3?>4. 3 6g£A*U 9 0X^101$ 

smeft^ufc. i oom i<o>^/-^-e# 40 

•J # ^Srfflv^* ? h ^7 7 4 -tc J: 0 SIS 
5rfi^^#fe<^7£S:W^|,»*i2gS:^. £<o|» 
5fc*ll#7>/WcJ:9S*6i&£fTV\ 8 
g#fc. FD-MSfc J: NMRX^h 

;i^a-*f*c J: •) , itsm ( 2 o ) x-h a z k zmmi 

£02fcijcf. 

[0 0 7 1 ] ( 24 ) <ry&fcm 



19) ^2001-19946 

36 

U-y-2, 6-^f;P-4H-e7yy6g. N-x 
f-^^^y-Zl'- 3 -;&/Mttf i'T/l'Tt K 1 2 g . 
^'J^3. 8g£A#U 9 0-CTlO^^M^ 
t)t. 1 OOmKoy^y-^-CftWl^ tfrffl 

fe«9ffi££3rt&a*2g£#*:. FD-MSfcJ:£# 

(24) T*>S.ri:£it!2U:. 
10 [0072] OTtC*^<7>ft^$:fflV^||ftg|J^ 

. . jtfm&mfcLti.^,^. .... . % _ 

[0073]|QfeWl 

mix i Tommz#ym±.£. mmnk ix 

mcOtt&fo (14) . 2. 5-h'X ( 1— )-7^/l/> 
-1. 3, 4-3r^^TV-;K 
It (fcMtJfc : >Vs=74 hK- 1 3 0 0)^1:2:1 
0<r)WM}tX'T}> ; 7tYu77>£mm2it. XV>a 
-x^^ffiferiOKSlOOnmCO^KS^Jt. Z 
20 <^)ifc. 7/*yWt^lO : ltfi^Lit^t 
KS1 5 0 nm«1tffi£JBf£LT#fflELi^£#£. 

(cd/m ! ) „ &*3&fflg.l 200 (cd/m') . 
IBK3&*0 .10(1 m/W) (Ojlfeifeb^^^tlJt. 
[0074]H»W2 

ffi»L^ITO«ffift§^X«Lht. N. N' — ( 3 
-^Wi-M -N, N' -y'7i-/Kl, 1' 
-t*7x-;V-4 . 4 ' -y'7S V (TP1» 
*LTji^2 0 nm<9jE?l&AE »CV^ -ffc^ 
!ft ( 1 5 ) Zm£Lim4 0 nm<O^JtU^L. 
^•ChUX (8-bFa^^dfyu^-h) 7fV-~-V 
( A 1 q 3 ) ^^#LTJSff 3 0 nmCDlR^A 

fl^^. -eo±fc, ?nyWia*io : ixm 

■&Lti&&Tmmi 0 Onm<9mg£Jgj£LT3rfl8EL 
jEfl&KMtiXVmMtil O^To r r 

TO«5Eaff5VT-^H3lSBgl 10 (cd/m') . 
S*^I3B«5 5 00 (cd/m2) . %Jia&*0. 5 
( 1 m/W) 035Mffe363e#f§£*l*:. 
[007 5]5!*i<H3 

mtK I TO«gft#^X«±tc. -fb^ife (13) 

OK* 5 o n^aimm^mM^wz. x^x. t* 

x (2-^f-;i/-8-hHD^^y»;^-h) (i- 

*7 h ?- h ) m ^^m.^%-mmLxm.A o n 

5:1 0 : 1 -CS^-LJt^T'KS 10 0 nmCOWteZB 
jSLT*«|EL^$r^. IBKJifci^S^aAatt 

i o-^To r rcoM£*x\ mmmmtkfttxm 
m tt:. z <rm=h±. mmms. 5 vx<?>mm%. 1 2 0 



(20) *f§32001-19946 

37 38 
(cd/m*) , g*f£ie&g6200 (cd/ * [N- ( 1 -^7^-/1/) -N-7x-^7Sy] h'7i 

m*).mfflmo. 50 ( 1 m/W) coaMffeft3K# -/Ka-NPD) £^S*LTjg53 0nmOIEfL 

W¥L1ZlTOnm*1f7Z.W±K.. ft^5(17) T. t'X ( 2-*?-/P-8-t h'Qdf^y y^-l- ) 

£K^*LTI^5 0nm^IEm\S&3fcWH§ (y^Jy-V) #'J «>Am^K^«fCig?3 0 

fc. ifcWC, t*X ( 2-^^-8-b Fn*§<*y>J nmOS^&AJf £ffr£U *<*>±fc:. 

KJP3 0 nmom?&A«£f&dcU *<0±fc. H&SLTWSE Ug?£#*:. iEflifcAflfc itf^yg 
is*7J*tm$: 1 0 : lTS^Lfe-^TffiJSl 0 0 nm 10 »il 0" 6 To r rCOM^X. *«iaj^fflc0^ffTT' 

^MILt. EcEmffi5VT<D?B£ 0!<Z>*«E L*TO, ^TSa»^l 0000 (cd/ 

»gl 80 (cd/m') , fi*f£K»&7200 (c m*) £U:«it3l&lftt£*r U Sffe~*fe^T' 

d/m*) % ^S6$0. 6 ( lm/W) <7)gfe&3fc# <05Btfe£*§6^#T#fc. 

#£>:h.fc. [0 078] 

[0077]|Ufcfl5~14 M62] 



(cd/n') (cd/ro') (Im/H) 





5 


(4) 


2 0 0 


8 O O 0 


0. 


7 




6 


(6) 


2 5 0 


9 2 00 


0. 


9 




7 


<7> 


2 6 0 


8 5 0 0 


0. 


7 




8 


(9) 


2 O O 


7 000 


o. 


9 




9 


-(11 ) 


2 50 


-8 500 


0. 


8 


1 


0 


(1 2) 


3 5 0 


9 5 OO 


1 . 


0 


1 


1 


(1 4) 


3 50 


1 0 000 


1 . 


0 


1 


2 


(1 5) 


3 8 0 


1 1 OOO 


1 . 


2 


1 


3 


(1 9) 


42 0 


9 0 OO 


o. 


8 


1 


4 


(2 0) 


3 9 0 


1 1 OOO 


1 . 


0 



[0079]HJfe«15 

mttzlTommZtfyxtiLklz. 4. 4' , 4" 

-MJX [N- (3-X1-)V7x.-)V) -N-7x^ 

rsy] h'J7x-;PT5y^^g*LT. jsjiuo 

fc. -fb^ftl (19) ZMgMmi'C. W9-3 Onm^ 

s^yy-j— H (i-7i/7-h)^>>AgM 

K£Jg* LTKS 3 0 n mO^P&AJI Zft&L L . 

1 5 0 n m<0«fii£}Bfi)cLT . #®E LJtfFfc 
ttfc. JEFLaEAlfeiVlfctaiil 0" 6 To r r<DK£*50 



VCiO%jfc»Jg2 1 0 ( c d/m* ) . Wck 
mm&.SQ00 (cd/m!) . %3KS&*0. 5 ( 1 

[OO8O]|Ut0|16 

ITOSffiift^fe (20) fc<0Hfc, «7*Q5<r=. 

mssME 5 vx-mmg.2 0 0 ( c a/m* ) . m& 

3K»g700 0 (cd/m*) „ f£)ft{&$0. 6 ( 1 m 

/w) cn^mdUfntofdz. 

[0081]H*fcH17 

4, 4' , 4" -hyx [N— (3->f-;P7x^H 



39 



m&m-7?nisT-y<D®m2 o nmnmmMzm. 
tt&mtt* mm 1 5 1 wimnmx'imE l** * 

0 ( c d/m* ) . Wck3£ffflJ&8 000 (cd/ 

m* ) , mmmo .9(1 m/w) vymizmmh 

tec. 

[OO82]Hifc0U8 

fBEJifcLT. (17) : a-NPD£l : 10 

om^TwmLtimsonmcmmzmi&im 10 

i<OS^Ji..Ec£«£E5. VT:cO%3ie9S-3.2 0 - ( c d/. 
m 2 ) &*f£3Kag 9000 (cd/m 2 ) . 2fc3E»* 
1.0(1 m/W) <^feH3ia^^/c. 
[OO83]StSfc0U9 

mmt tx. it^m (20 : t*x (2-**jv-s 

: 10 0<OS!^T^U7tJSff3 0nm^SIS 

timbti. Z<rm?te. W.$mE5VXV>mmg.3 20 
00 (cd/mM . fi±3BI3*gll000 (c d/ 
m 2 ) . Wl .0(1 m/W) *>*fe?S3fcm£> 
tut. 

[0084]HiSW20 

IBKlfcfC. -ft-afc (14) : HJX (8-tFn=* 
y*y'Jt-b) T^5->7AmSr^l : 10 0*031 

m5tmtvijmz'imELm?$fmbt:. com? 

it. VC03fiBB»S3 5 0 ( c d/m 2 ) & 

±&ftfS£l 1 100 (cd/m 2 ) . ffe^3»*l. 3 30 

( 1 m/W) C0#fe^3t*f#^tL fc. 

[0085]Hte«21 

IBfelt LT« -ffc-^ (14): fc&fo (20)5-5 
0 : 5 Ocnm^Tmmttzim 3 0 nm^S*^* 

;<0fflt Eae£E5VT'<O5BK»®3 5 0 (c 
d/m 2 ) &*38ft OS8 1 0 0 ( c d/m 2 ) . &3fc 
**0 .9(1 m/W) fc. 



(21) ^2001-19946 

40 

[0086] Hffifl22 

ffcjfcBfcLT. a — N P D : -ffr£$) (21) 5:100 : 
5<m%TmMLt:mm3 0 nmO?|&£gJm:0l- 

fc. ^co^^i. ES«£E5VTiOl63l3SS3 4 0 (c 
d/m 2 ) fc*3Sftftgl 0 500 (cd/m'» . 
556*1. 0 ( 1 m/W) <9#fe3fcfc##4>*l. fc. 
[0087] H§fcW23 

ffcfcSfcLT. (14) :4-(yV7^fl/ 

y) -2-^^-6- (p-^f-^TSy^'J 
)V) -4H-bf^y (DCM) £50 : 50?>g!l£T1& 

LTBUS3 0 nm<om?&A«£fl^SfimL HiS 
Wl5fcHaiW*ffi-C*aEL*^f^gL/c. £<0* 

ttSgmE5 VT05BK»S5 0 0 ( c d/m 2 ) 
Wckmi »gl 8500 (cd/m 2 ) . 
8 ( 1 m/W) Oifcfef&Myftl^fl*. 

[0088] xmmT^ztezwiE Lsmi. zm 
mxhm=mmzi5^x. o o o < c 

d/m 2 ) &±e#£i&jmbti. ^xnbim&mtn 
& zttfxzt:. jgmMxmZtezimELm^ 

3 (mA/cm') -ca^KS^kCl^. 

i o o o mmjJ3iZL%m:zmmt& z t tfxzti. 
xmeonmELmTiimflm. mMmofo±t& 
mfc&mi&tht>e>T$>*). vHtxmzti&fmt 
p-eym jEfLSEAtffi. nt 
mm. mm. mmtmaxx/m^mm^fmth 

l><7)X'li*c\,\ 
[0089] 

ixmiti^mLm^it. mt&^imzTm. 
u mkizitKxn^m&mxmmxh*). nv>?& 

[Hi ] ft^Bi (i4) (om&w&LX'*.'? v>m 

[H2 ] itttto (20) co^j^KJRx^^ h A« 



(22) 



*#§5|2001-1 9946 



[HI] 



l®2] 




109.4 



WavenumberfoiH] 




Wave numb er[an-1 J 



(51) Int. CI. 7 

C0 7D 417/06 
455/03 
455/06 
H0 5B 33/14 
33/22 



F;S>-A(##) 3K007 AB00 AB02 AB03 AB04 AB06 
Cm CB01 DA00 DB03 EB00 
FA01 
4C062 DD02 DD10 

4C063 AA03 BB03 CC78 CC92 CC95 
DD08 DD34 DD52 DD54 DD62 
DD75 DD78 

4C064 AA12 AA13 CC01 DD04 GG07 
GG18 



FI 

C 0 7 D 417/06 
455/03 
455/06 

H05B 33/14 
33/22 



B 
D 
B 



Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2001 -01 9946 

(43)Date of publication of application : 23.01.2001 



(51)lnt.CI. 



C09K 11/06 
C07D309/34 
C07D405/06 
C07D409/06 
C07D413/06 
C07D417/06 
C070455/03 
C07D455/06 
H05B 33/14 
H05B 33/22 



(21 Application number : 11-189859 (71)Applicant : TOYO INK MFG CO LTD 
(22)Date of filing: 05.07.1999 (72)lnventor : TAMANO MICHIKO 

ONIKUBO SHUNICHI 




(54) MATERIAL FOR ORGANIC ELECTROLUMINESCENT ELEMENT AND ORGANIC 
ELECTROLUMINESCENT ELEMENT USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject 
material having a luminescent color from yellow to red, 
high emission luminance and long emission lifetime and 
useful in the emission layer of an organic 

electroluminescent element by desining the material to f it 

have a specific structure. 

SOLUTION: This material is obtained by designing itself 
to have a structure of formula I [R1 and R2 are each a 
monocyclic group or condensed polycyclic group; A is O 
or a methylene of formula II [R3 and R4 are each H or 
substituent selected from cyano, a halogen, 
alkylcarbonyl and alkoxycarbonyl, and both are not H at 
the same time); B is O or S], (e.g. a compound of 
formula III). The material of formula I is, for instance, 

produced by dehydrocondensation between a compound of formula IV and a formyl 
substitution product of (substituted) monocyclic compound or (substituted) condensed 
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polycyclic compound in the presence of a catalyst comprising a base (e.g. piperidine) ii 
high-boiling solvent comprising a high-boiling alcohol (e.g. isopropanol). 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 6 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

fSntuVf ° harSe ° f ° rganiC electfoluminescen t-element material shown by the following general 

General formula [1] 
[Formula 1] 

A 




[- Rl and R2 express a monocycle machine or a condensation polycyclic basis among a formula A 

ZZy^lZt y lZl2^ 0wn by the oxy8en atom or the 8eneral fonnula pi and B ex <— 

General formula [2] 
[Formula 21 
R 3 R 

Y 

[- among a formula, independently, although R3 and R4 express a hydrogen atom a cyano grouo a 
halogen atom, an alkyl carbonyl group, and the substituent chosen from the group whiXonS if an 

rtp°2uv^ T gr ° UP ' " ydr ° Sen at ° m ^ ' bird daPPer d ° n0t haVe th ™ ^ZeouSy 

lining 2 JJ h u Cha f ge °^u rga ? iC ^ lectroIumin escent-element material according to claim 1 to which Rl 
and R2 are characterized by the electron-donative thing. 

F^I" 3 JI h ^^ according to claim 1 characterized 

Gen^rrftmula 0 pr m8 SUbStmCtUre f ° rmula Sh ° Wn by the followin S 8 e ^ ral formula [^ 
[Formula 3] 




[- among a formula R5 and R6 may express the aryl group which is not replaced [ the alkvl grouo 
which is not replaced / a hydrogen atom, substitution, or /, substitution, or Land me^ayloE 



R5 
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and R6 through the imino group which is not replaced [ the aryl group which is not replaced / the alkyl 
group which is not replaced / direct coupling, divalent substitution, or /, substitution, or /, an oxygen 
atom, a sulfur atom, substitution, or ], a carbonyl group, and a thiocarbonyl group] 
[Claim 4] the organic electroluminescent element which comes to form the organic compound thin film 
of two or more layers which contains a luminous layer or a luminous layer in inter-electrode [ of a 
couple ] - setting -- one of layers - a claim - the organic electroluminescent element characterized for 
the charge of organic electroluminescent-element material of a publication by independent or containina 
as mixture one to 3 either 6 

[Claim 5] the organic electroluminescent element which comes to form the organic compound thin film 
ol two or more layers which contains a luminous layer or a luminous layer in inter-electrode [ of a 
couple ] - setting - a luminous layer - a claim - the organic electroluminescent element characterized 
tor the charge of organic electroluminescent-element material of a publication by independent or 
containing as mixture one to 3 either 

[Claim 6] Furthermore, organic electroluminescent element according to claim 4 or 5 characterized by 
torming a hole-injection layer between an anode plate and a luminous layer 
[Claim 7] Organic electroluminescent element according to claim 6 characterized by being a layer 
containing at least one sort chosen from the group which a hole-injection layer becomes from an 
arylamine derivative, a phthalocyanine compound, and a triphenylene derivative 
S£U 8] F , ur< f lermore ' ! here is n ? claim 4 characterized by forming an electron-injection layer between 
cathode ^and a luminous layer, and it is the organic electroluminescent element of a publication 7 either 
[Claim 9] Organic electroluminescent element according to claim 8 characterized by an electron- 
injection hiyer being a layer containing a metal complex compound or a nitrogen-containing ring 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the luminescent material for the organic 
(electroluminescence EL) elements and the light emitting device of high brightness which are used for 
the flat-surface light source or a display. 
[0002] 

[Description of the Prior Art] Promising ** of the use as a large area full color display device with a 
cheap solid-state luminescence type is carried out, and, as for the EL element which used the organic 
substance, many development is performed. Generally the EL element consists of counterelectrodes of 
the couple the luminous layer and whose layer of this were pinched. Luminescence is a phenomenon 
which emits energy as a light, in case an electron will be poured in from a cathode side, an electron hole 
will be poured in from an anode plate side, an electron will recombine with an electron hole in a 
luminous layer and an energy level will return from a conduction band to a valence band if electric field 
are impressed between two electrodes. 

[0003] Compared with the inorganic EL element, the conventional organic EL element had high driver 
voltage, and luminescence brightness and its luminous efficiency were also low. Moreover property 
degradation had not resulted in utilization remarkably, either. In recent years, the organic EL element 
which carried out the laminating of the thin film containing the organic compound with the high 
fluorescence quantum efficiency which emits light by the low battery not more than 10V is reported and 
the interest is attracted (refer to applied FIJIKUSU Letters, 51 volumes, 913 pages and 1987) This ' 
method used the luminous layer and the amine system compound for the hole-injection layer for the 
metal chelate complex, green luminescence of high brightness has been obtained, several 1000 cd/m2 
and the maximum luminous efficiency attain 1.5 lm/W by the direct current voltage of 6-7V and 
brightness has a performance near a practical use field. 

[0004] However, although luminescence brightness is improved for the organic EL element by present 
iT 0Vem u, nt ° f <i om P osition > il doe * n ot have still sufficient luminescence brightness. Moreover 
it has he big problem of being inferior to the stability at the time of repeat use. This was chemically ' 
[ metal chelate complexes, such as for example a tris(8-hydroxyquinolinate)aluminium complex / at the 
time of an electroluminescence ] unstable, and adhesion with cathode was also bad and it had 
deteriorated greatly in short-time luminescence. Development of the charge of organic EL-element 
material which has the luminescence capacity which was excellent for development of the organic EL 
element which had high luminescence brightness and luminous efficiency and was excellent in the 
[0005] 5 ' m time ° f r6peat US6 ' ^ iS durable for ±e above reason is desired. 
[Problem(s) to be Solved by the Invention] this invention has the luminescent color from yellow to red 
and its luminescence brightness is high and it is in offer of the organic EL element using the charge of' 
organic EL-element material and it with a long luminescence life. As a result of this invention persons 1 
inquiring wholeheartedly, the organic EL element which used the luminescent material for organic EL 
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elements which consists of the monocycle compound or condensation polycyclic compound which has 
two or more substituents shown by the general fonnula [ 1 ] for the luminous layer showed red 
luminescence from yellow, and luminescence brightness and luminous efficiency were high and found 
out that the luminescence life was also excellent 
[0006] 

[Means for Solving the Problem] this invention relates to the charge of organic electroluminescent- 
element material shown by the following general formula [ 1 ] . 
General formula [1] 
[0007] 
[Formula 4] 

A 




[0008] [- Rl and R2 express a monocycle machine or a condensation polycyclic basis among a formula 
A expresses the methylene group shown by the oxygen atom or the general formula [2], and B expresses 
an oxygen atom or a sulfur atom] F 
General formula [2] 
[0009] 
[Formula 5] 

RiV 

T 

[0010] [-- among a formula, independently, although R3 and R4 express a hydrogen atom a cyano 
group, a halogen atom, an alkyl carbonyl group, and the substituent chosen from the group which 
consists of an alkoxy carbonyl group, a hydrogen atom and a bird clapper do not have them 
simultaneously, respectively] 

Moreover this invention is the above-mentioned charge of organic electroluminescent-element material 
to which Rl and R2 are characterized by the electron-donative thing. Moreover, this invention is the 
above-mentioned charge of organic electroluminescent-element material characterized by Rl and R2 
containing the substructure formula shown by the following general formula [31 
General formula [3] 
[0011] 
[Formula 6] 




[0012] [-- among a formula R5 and R6 may express the aryl group which is not replaced [ the alkyl 
group which is not replaced /a hydrogen atom, substitution, or/, substitution, or ], and they may 
rZ»r% fi ^ thT0U ^t imino 8 rou P which ^ not replaced [ the aryl group which is not 
replaced / the alkyl group which ,s not replaced / direct coupling, divalent substitution, or /, substitution 
or /, an oxygen atom, a sulfur atom, substitution, or ], a carbonyl group, and a thiocarbonyl group] ' 
Moreover in the organic electroluminescent element to which this invention comes to form the organic 

sr r 5: f r or ?r layers which contains a iuminous ^ ° r * £E 

electrode [ of a couple ], one of layers is independent or the organic electroluminescent element 



8 eg b eb eg e e 



Page 3 of 23 



characterized by containing as mixture about the above-mentioned charge of organic 
electroluminescent-element material. 

[0013] Moreover, in the organic electroluminescent element to which this invention comes to form the 
organic compound thin film of two or more layers which contains a luminous layer or a luminous layer 
m inter-electrode [ of a couple ], a luminous layer is independent or the organic electroluminescent 
e ement characterized by containing as mixture about the above-mentioned charge of organic 
electro uminescent-element material. Moreover, this invention is the above-mentioned organic 
electroluminescent element characterized by forming a hole-injection layer between an anode plate and 
a luminous layer. Moreover, this invention is the above-mentioned organic electroluminescent element 
characterized by being a layer containing at least one sort chosen from the group which a hole-injection 
layer becomes from an arylamine derivative, a phthalocyanine compound, and a triphenylene derivative. 

[0014] Moreover, this invention is the above-mentioned organic electroluminescent element 
characterized by forming an electron-injection layer between cathode and a luminous layer Moreover 
this invention is the above-mentioned organic electroluminescent element characterized by an electron- 
cXpo^nd 8 3 containin 8 a metal complex compound or a nitrogen-containing ring 

[0015] 



[Embodiments of the Invention] this invention is a charge of organic electroluminescent-element 
material shown by the general formula [1]. The part of A is electronic suction nature, and since the 
compound shown by the general formula [1] has the part of Rl and R2 of a substituent, or the electron- 
donative part shown by the general formula [3], it shows a long wavelength side to absorption About 

tStlS^^^^S^ C ° l0r ° f COl ° ring ^ thC ChCmical M — C ° > 

[0016] An electron releasing group means the atomic group which draws an electron from a partner 
SSS? V reS ° 1 ! anCe effe f ° f the induCtive efFect in an electronic theoi y> ««» calls what gives an 

6 eCtr ° n f in ? S u UP h6re (SGe Iwanami and the Physicochemistry encyclopedia). 
For example the nitro group of a nitrobenzene is a typical electron withdrawing group and the 

decZfrn k T* Tl. the i nductive effect of a ^rogen atom are added, and it draws an 

tleTr U " iT™ nUCl T- R haS ? 6 big dip ° le moment ' md ™ absor P tion band strong against 
the near-ultraviolet section is shown, and the meta position has properties - ortho **** becomes easy to 
react rather than the para position - to the substitution by the electrophilic reagent rather than a 
^rZT 6 ™ y 6XPeCted fr ° m thC P ° Iarity ° f a nitr ° S rou P for *e electronic suction nature of such 
meTanfe l^^ 8 * * nitr ° S ° ^ * ^ * gr ° Up ' a nitrile grOU P> etC ' have 

SUi??h he 0th6r han i U iS f u niUne - ■ In NH2 ' Since a front effect wil1 excel if it sees as a whole 
akhough the resonance effect of the structure has work of an electron releasing group and the inductive 
effect of a nitrogen atom has work of an electron withdrawing group, the amino group of an andS an 

tn T TJ 8r T MS ° ab ° Ut thG hydr0Xyl grou P of a P henol > situation^ is complete? the 
same. In an electi-on releasing group, ortho para orientation is seen on the occasion of the substitution of 
die benzene by the e ectrophilic reagent. On the other hand, in the case of a nitrobenzene, SZ£ a 
phenyl group is an electron releasing group, in the case of an aniline or a phenol, it will work as an 

aJST 8 gr ° Up - H , ere ' " an ? XEmple ° f -Potion of an electron releasing group 
although the alkyl group which is not replaced [ the alkoxy group which is not replaced / the amino 

XSSr 0D — — -1 » li S'oup, Z are 
[0018] R l and R2 of the compound shown by the general formula [1] in this invention express a 
monocyc e machine or a condensation polycyclic basis, A expresses me methylene g^sl by the 

mmm a ° r f f0rmuIa [2] ' and B ex P resses m ox yg en at <™ or a sulfur atom * 
[0019 As an example of a monocycle machine, there are a monocycle cycloalkyl machine a monocycle 
aryl group, a monocycle heterocycle machine, etc. As a monocycle cycloalkyl machine, there is a 
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eye oalkyl machine of the carbon numbers 4-8, such as a cyclo butyl, a cyclopentylic group a 
cyclohexyl machine, a cycloheptyl machine, and a cyclo octyl machine. There is a phenyl group as a 
monocycle aryl group. As a monocycle heterocycle machine, there are a thienyl group a thiophenyl 
machine, a funl machine, a pyrrolyl machine, an imidazolyl machine, a pyrazolyl machine, a pyridinyl 
group, a pyrazmyl machine, a pyrimidinyl group, a pilus DAJINIRU machine, a thoriadinyl group a 
thona ZORJRU machine, an oxazolyl machine, a thiazolyl machine, an oxadiazolyl machine a 
thiadiazolyl machine, an EVUDAJIAZORIRU machine, etc. 

[0020] As a condensation polycyclic basis which is not replaced [ substitution or ] there are a 
condensation polycyclic aryl group, a condensation polycyclic heterocycle machine, a condensation 
polycyclic cycloalkyl machine, etc. As a condensation polycyclic aryl group, there are a naphthyl group 
an anthranika phenar i training nil machine, a fluorenyl group, an acenaphtyl machine, an azulenyl 
S?l a HEPUTARENIRU machine, an ASENAFUCHIREN1RU machine, a pyrenyl machine a peri 
RENIRU machine, a TORIFEN1RERU machine, etc. ' P " 

[0021] As a condensation polycyclic heterocycle' machine, there are an indolyl machine a quinolyl 

r r r7 n n%^°T? Um0 ^ 1 maChi " e ' 3 P htMazi *y l machi *e, a kino KISARINIRU machine, a cinchona 
bark ZOR1NIRU machine, a carbazolyl machine, an acridinyl machine, a FENAJINIRU machine a 

ZZl7£ \w ^ ? iaZOl u yl maC !l ine ' an is ° XaZ0lyl grou P' a fc™* 1 g rou P> * phenoxazinyl 
machine, a benzothiazolyl machine, a benzoxazolyl machine, benzimidazolyl, a benzo thoria ZORIRU 
machine a plastic nil machine etc. As other condensation polycyclic bases, there are 1-tetralyl machine 
a 2-tetralyl machine, a tetrahydro quinolyl machine, etc ' 
[0022] Furthermore, there is a basis which two or more the above-mentioned monocycle machines or 
condensation polycyclic bases of this invention connected through the non-ring structure unit which 
consists of a carbon atom a hydrogen atom, an oxygen atom, a nitrogen atom, and a sulfur atom The 
non-ring structiare unit which consists of a carbon atom, a hydrogen atom, an oxygen atom a nitrogen 
atom and a sulfur atom is more than divalent, are the shape of a straight line, and a letter of branching 
and has some which do not contain a ring. Preferably, they are 1-40 atomic numbers. If a L ring 
structure unit is illustrated, residues, such as an alkyl group besides an oxygen atom and a sulfur atom 
an alkylene machine, an alkyloxy machine, an alkyl thio machine, a cycloalkyl machine an amnio 
group, and an alkylamino machine, can be illustrated 

[0023] a monocycle machine or a condensation polycyclic basis is direct - it is - carrying out - when 
connecting through a non-ring structure unit, the number of a monocycle machine or condensation 
polycyclic bases is 2-10, and can be combined by two or more places, respectively Furthermore there 
may also be combination between a monocycle machine and a condensation polycyclic basis A 
monocycle machine or a condensation polycyclic basis may be replaced by the alkyl group etc 
[0024] As an example which two or more monocycle machines or condensation polycyclic bases 
coupled directly, specifically Binaphthyl, biquinoline, a flavone, phenyl triazine, a screw benzothiazole 
Bithiophene, a phenylbenzo triazole, the phenyl benzimidazole, A phenyl acridine a screw ' 
(benzoxazolyl) thiophene, screw (phenyl oxazolyl) benzene, A biphenylyl phenyl OKISA diazole a 
diphenyl benzoquinone, The residue which has the skeleton of a diphenyl iso benzofu m i Senvl 

fluorte iS h T\ 3 d ^ 3 di P hen y lmeth ^> — w (phenyl isopropyl) bmJ^^T 
tluorene, and a diphenyl hexafluoro propane is mentioned 

[0025] moreover as an example which two or more monocycle machines or condensation polycyclic 

SXS^SE^^ * dlbeDZyl ketone > a Jffi EN Sene C 

cyclohexanone, HSUCHIRIRU naphthalene, Benzyl naphthalene, a diphenyl ether a methyl 

diphenylamine, (Phenylethyl) A benzophenone, a benzoic-acid phenyl, a diphenylurea a dfphenyl 

sulfide Diphenylsulfone, a JIFENOKISHI biphenyl, a screw (phenoxyphenyl) sulfone The Sue 

which has die skeleton of a screw (phenoxyphenyl) propane, OTENOKISH1 ^benzen^ an SenVdycol 

nmarl. ' * ne0 f mty l diphenyl 6ther ' ^colylamine, and a dipyridyl anun^is m ntioned 
[0026] The monocycle or 2-10 condensation polycyclics which contain the Condensation P oT y c7cUc ' 
basis which consists of 1 0-40 carbon numbers, or the condensation many rings which consist of at least 
one carbon numbers [ 10-40 ] preferably as Rl and R2 are the basis connected 5^^^^ 
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naphthalene, anthracene, phenanthrene, fluorene, pyrene, chrysene, naphthacene pentacene perylene 
azulene, coronene, RUBISEN, deca cyclene, 1, and 1-binaphthalene, 9, and 9-BIANTORASEN etc ' 
[0027] The hydrogen atom of the compound shown by the general formula [1] may be replaced by the 
amino group which is not replaced [ the aryl thio machine which is not replaced / the alkyl thio machine 
which is not replaced / the aryloxy group which is not replaced / the aryl group which is not replaced / 
the alkoxy group which is not replaced / the alkyl group which is not replaced / a halogen atom a cyano 
group, substitution, or /, substitution, or /, substitution, or /, substitution, or /, substitution or / ' 
substitution, or/, substitution As a halogen atom, the example of a substituent as an alkyl'groiip which is 
not replaced [ a fluorine, chlorine, a bromine, iodine, substitution, or ] A methyl group an ethyl group a 
propyl group, a butyl, a sec-butyl, a tert-butyl, A pentyl machine, a hexyl machine, a heptyl machine an 
octyl machine, a stearyl machine, 2-phenyl isopropyl machine, a TORIKURORO methyl group a ' 
tnfluoromethyl machine, There are benzyl, alpha-phenoxy benzyl, alpha, and alpha-dimethyl benzyl 
alpha, and alpha-methylphenyl benzyl, alpha, and alpha-ditrifluoromethyl benzyl, a triphenylmethvf 
machine, an alpha-benzyl oxybenzyl machine, etc. 

[0028] As an alkoxyl group which is not replaced [ substitution or ], there are a methoxy machine an 
ethoxy basis, a propoxy group, an n-butoxy machine, a t-butoxy machine, n-octyloxy machine t- ' 
octy oxy machine, 1 and 1, 1-tetrafluoro ethoxy basis, a phenoxy machine, a benzyloxy machine an 
octyl phenoxy machine, etc. As an aryl group which is not replaced [ substitution or ], there are a phenyl 
group, 2-methylphenyl machine, 3-methylphenyl machine, 4-methylphenyl machine, 4-ethyl phenyl 
group, a biphenyl machine, 4-methyl biphenyl machine, 4-ethyl biphenyl machine, 4-cyclohexyl 
biphenyl machine terphenyl machine, 3, 5-dichlorophenyl machine, a naphthyl group, 5-methyl naphthyl 
group, an anthryl machine, a pyrenyl machine, etc. y 
[0029] As an amino group which is not replaced [ substitution or ], there are the amino group a 
dimethylamino machine, a diethylamino machine, a phenyl methylamino machine, a diphenylamino 
machine, a ditolylamino machine, a dibenzylamino machine, etc. Moreover, you may join together 
mutually by adjoining substituents, respectively. 

[0030] Independently, although R3 and R4 of the substructure formula shown by the general formula [21 
in this invention express a substituent from the group chosen from a hydrogen atom, a cyano group a 
halogen atom, an alkyl carbonyl group, and an alkoxy carbonyl group, a hydrogen atom and a bird 
clapper do not have them simultaneously, respectively. It is the same as that of what illustrated the 
example of R3 and R4 here, and illustrated the alkyl group of a halogen atom, an alkyl carbonyl group 
and an alkoxy carbonyl group by explanation of Rl and R2. Furthermore, there are a dicyanomethylene 
machine, a cyano methylene group, a JI (methyl carbonyl) methylene group, a JI (methoxycarbonyl) 
methylene group, etc. preferably. v ^ywiuuiyi; 

[0031] R5 and R6 of the substructure formula shown by the general formula [3] in this invention are Rl 
and they are the same as that of what was illustrated by explanation by R2 
[0032] Within the molecule, the part of A of the substituent shown by the general formula [1] is 
electronic suction nature, and since it has the absorption by the side of long wavelength since the 
compound in this invention has the electron-donative part shown by the general formula [3] and it has 
S fl h UO h re I SCence ^ the J*™ dual > ^ * useful as a red fluorescence material. And it is advantageous 
in case high luminescence brightness is shown and light is made to emit for a long time when it is used 
as an organic EL-element material, since a glass transition point and the melting point are high and the 
resistance (thermal resistance) over the Joule's heat generated between the organic layers in me omanfc 

SVt me I*" t Ctr0lU TT eDCe ° r b6tWeen an 0T S™ C ^ ™ d a metal eLtrode fm^e 
[0033] The general synthetic method of the compound of this invention is shown below The purpose ' 
compound can be compounded by carrying out dehydration condensation by making a base imoT 
catalyst being able to make as the inside of high-boiling point alcohol the formyl substitution product of 

zLZt^T% r ChC C °T Und C ° mP T d Which 1S DOt re P' aCed f *■ com P°und shown by te 
general fonnula [4], the monocycle compound which is not replaced / substitution or /, substitution or ] 
As a high-boiling point solvent, there are n-propanol, iso-propanol, n-butanol, a tert-butanol n-pentyl 
alcohol, an iso-pentanol, etc. A piperidine, DBU (diazabicycloundecen), etc. are mentioned as !bZ 
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The above synthesis method is an example and is not limited especially. 

General formula [4] 

[0034] 

[Formula 




0035] [- A and B are the same as A and B of a general formula [1] among a formula] 
[0036] Although the example of representation of the compound of this invention is concretely 
illustrated to Table 1 below, this invention is not limited to this example of representation 



[0037] 
[Table 1] 
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Slin ? P . °J S r^ 011 18 a com P° und which strong fluorescence in a solid state 
I ? ? electroluminescence nature. Moreover, since it has collectively the electron- 
injection nature which was excellent from the metal electrode, and electronic transportability with it 
m2f a . r f f6CtlVely u ? 2 luminescent ^rial ^d uses the electron hole transportability 

Z^^fT?^ 1 * m . ateiia1 ' ° r d ° ping materfal ° f further others > * ^terfere. 
10049] An organic EL element is an element in which the monostromatic or the multilayer organic thin 

film was formed between an anode plate and cathode. In the case of the mold, the luminous Sr is 
further prepared between an anode plate and cathode. A luminous layer contains luminescent material 
and in order to make the electron hole which was poured in from the anode plate SSft^kSSe 
electron poured in from cathode convey to luminescent material, it may contain hde mi ec^ maS 
or ^electron-injection material. However, since the luminescent material of this inZnZ ^ZTZh 
luminescence quantum efficiency, high electron hole transport capacity, and electronic transport 
capacity and can form a uniform thin film, it can also form a luminoushyer only b^eTmintscent 
material of this invention A multilayer type has the organic EL element which carried ou Ze 
SZfw W ^ T com P° sition of anode plate / hole-inj ection band / luminous layer / 

cajode), an anode p ate/ luminous layer / electron-injection band / cathode), and (an anode plate/ 

KZ^JTl / | ta ^ ,ayer ' eIeCtrOD - k j ection b and / cathode). Since the compound o 5 s 
Zoe^ Z ^ ,UimDeSCence P r °P ert y and has hole-injection nature, electron hole transport 
properties and electron-inj ection nature, and electronic transport properties, it can be used fi/a luminous 
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layer as a luminescent material. 

[0050] If there is need, in addition to the compound of this invention, the further well-known 
luminescent material, doping material, hole-injection material, and electron-injection material can also 
be used for a luminous layer. An organic EL element can prevent the fall of the brightness by quenching 
or a life by making it multilayer structure. Ifthere is need, it can be used combining luminescent • 
material, doping material, hole-injection material, or electron-injection material Moreover 
improvement in luminescence brightness or luminous efficiency, and red and blue luminescence can 
also be obtained by doping material. Moreover, a hole-injection band, a luminous layer, and an electron- 
injection band may be formed of the lamination more than a bilayer, respectively. In the case of a hole- 
mjection band in that case, the layer which receives an electron hole for the layer which pours in an 
e ectron ho e from an electrode from a hole-injection layer and a hole-injection layer, and conveys an 
e ectron hole to a luminous layer is called electron hole transporting bed. Similarly, in the case of an 
electron-injection band, the layer which receives an electron for the layer which pours in an electron 
trom an electrode from an electron-injection layer and an electron-injection layer, and conveys an 
electron to a luminous layer is called electronic transporting bed. These each class is used by each 
tactor, such as adhesion with the energy level of material, thermal resistance, an organic layer or a 
metal electrode, choosing it. ' 
J005 1] As the luminescent material which can be used for a luminous layer with the compound of this 
invention, or a doping material An anthracene, naphthalene, a phenanthrene, a pyrene a tetracene A 
coronene a chrysene, a fluorescein, a perylene, a phtalo perylene, Non [ naphthalo perylene and peri 

Tnv^A H Pen , D Tm naphtha, ° P T 1 A diphCnyl butadiene ' 3 tetra P° d P* 1 ^ 1 but adiene, a coumarin 
an OKISA diazole, Aldazine, screw benzo KISAZORIN, screw styryl, a pyrazine, a cyclopentadiene A 
quinohne metal complex, an amino quinoline metal complex, a benzo quinoline metal complex ' 
Although there are an imine, a diphenylethylene, a vinyl anthracene, a diamine carbazole a pyran 
tinopyran, poly methine, merocyanine, an imidazole chelation oxy-NOIDO compound, a Quinacridone 

. ^ ° bj f I f ° r dyC laSCr ' 3 n ™ och ™™ for brightening, etc. It is not limited to these 
Ihl rl ^/ thin 8 °fj he u rate of an abundance ratio in the inside of the luminous layer of the compound of 
this invention and the above-mentioned compound which can be used for both luminous layers may be a 
principal component. That is, the compound in this invention can grow also into the main material 

elch JnXLriZ??h S r f d80 ^ the , D0PINKU material ^ the inside of other main material with 

mn«T I f Ae ab ° ve - ment ioned compound and the compound in this invention 

[0053] he hole-injection effect which had the capacity to convey an electron hole, as a hole-injection 

TZt D ^e W Tavin 1 ^ ^T**™ effeCt > the l ^us layer, or luminescent matS from 
" de . P late ~ havin .S ~ a l«n«nous layer - generation - the compound which prevented movement 
into he electron-injection band or electron-injection material of an exciton the bottom and was 
excellent in the thin film organization potency force is mentioned Specifically A phthatocyanine 
derivative, a naphthalocyanine derivative, a porphyrin derivative, An oxazole, an OKISA diazole a 
Slo.rr ° ?' im,da t°fof > .^dazole thione, a pyrazoline, a pyrazolone, a tetrahydro ' 

ZhZ H '.T °^ ISA diaZ ° le ' 3 hydraZ ° ne ' an acyl h y drazone - The P ol y aryl alkane, a 
stilbene, a bu adiene, a benzidine type triphenylamine, a styryl amine type triphenylamine a diamine 
type tnphenylamine, etc., Although there are polymeric materials, such as those derivatives andT 

mnsH ?! ' L° lySll T', 311(1 a conductive P^ymer, etc., it is not limited to these. 

[0054] A still more effective hole-injection material in the hole-injection material which can be used in 

HnhTT h de T nt ° thlS iDVenti0n iS ^ aiylamine derivative > a Phthalocyanine compound o a 
tnphenylene derivative. As an example of an arylamine derivative, a triphenylamine, a tritolyl amine A 

teh-apod (p-tolyl)-p-phenylene diamine, N, N, N', the N'-tetrapod-p-tolyl -4, a 4'-biphenyl diamine N 
N -dipheny N N--JI (1 -naphthyl) -4, a 4'-biphenyl diamine, N, N'-JI (4-n-buthylphenyn TZ N--G 
p-tolyl -9, 10-phenanthrene diamine, Although there is 4, 4', oligomer with these Somatic tod class 
anune frames such as 4 -tris (N-phenyl-N-m-tolylamino) triphenylamine, 1, and 1-screw ffS p 
tolylamino) phenyl] cyclohexane, or polymer It is not limited to these. 1 P 
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[0055] As an example of a phthalocyanine (Pc) compound, although there are a phthalocyanine 
denvative, naphthalocyanine derivatives, etc., such as H2Pc, CuPc, C oPc NiPc ZnPc PdPc FePc 
MnPc, ClAlPc, CIGaPc, CllnPc, CISnPc, C12SiPc, and (HO) A lPc, (HO) GaPc, VOPc, TiOPc MoOPc 
and GaPc-O-GaPc, it is not limited to these. 

[0056] As an example of a triphenylene derivative, hexamethoxy triphenylene, Hexa ethoxy 
tnphenylene, hexa hexyloxy triphenylene, Hexa benzyloxy triphenylene, ^methylene dioxy 
tnphenylene, Hexa alkoxy triphenylene, such as TORTECHI range oxy-triphenylene Hexa phenoxy 
tnphenylene, hexa naphthyloxy triphenylene, Although there is hexa acyloxy triphenylene such as hexa 
aryloxy tnphenylene, such as hexa biphenylyl oxy-triphenylene and triphenylene dioxy triphenylene 
hexa acetoxy tnphenylene, and hexa benzoyloxy triphenylene It is not limited to these 
[0057] the electron-injection effect which had the capacity to convey an electron as an electron- 
injection matenal, and was excellent to the hole-injection effect, the luminous layer, or luminescent 
matenal from cathode - having - a luminous layer ~ generation - the compound which prevented 
movement to the hole-injection band of an exciton the bottom, and was excellent in the thin film 
organization potency force is mentioned for example, full - me - non, although there are an anthra 
quinodimethan, diphenoquinone, thiopyran dioxide, an oxazole, an OKISA diazole a triazole an 
imidazole, perylene tetracarboxylic acid, deflection ORENIRIDEN methane, an anthra quinodimethan 
anthrones, etc. and those derivatives, it is not limited to these Moreover, sensitization can be carried out 
by adding the electronic acceptance matter into hole-injection material, and adding the electron-donative 
matter into electron-injection material. 

[0058] In the organic EL element of this invention, a still more effective electron-injection material is a 
metal complex compound or a nitrogen-containing five membered ring derivative. As a metal complex 
compound, specifically 8-hydroxyquinolinate lithium, Bis(8-hydroxyquinolinate)zinc bis(8- 
hydroxyquinolinate)copper, Screw (8-hydroxyquinolinate) manganese, tris(8-hydroxyquinolinate) 
aluminium Tns (2-me%l-8-hydroxyquinolinate) aluminum, A tris (8-hydroxyquinolinate) gallium 
screw (10-hydroxy BENZO [h] quinolinate) beryllium, Screw (10-hydroxy BENZO [h] quinolinate 
zinc, a screw (2-methyl-8-hydroxyquinolinate) chloro gallium, A screw (2-methyl-8- 
hydroxyquinolmate) (o-cresolate) gallium, Screw (2-methyl-8-hydroxyquinolinate) (1-naphth RATO) 
aluminum, A screw (2-methyl-8-hydroxyquinolinate) (2-naphth RATO) gallium, A screw (2-methyl-8- 
hydroxyquinolinate) pheno ate gallium, Although there are screw (o-(2-benzoxazolyl) phenolate) zinc 
screw (o-(2-benzothiazolyl) phenolate) zinc, screw (o-(2-benzo thoria ZORIRU) phenolate) zinc etc 'it 
is not limited to these. ' 

[0059] Moreover as a nitrogen-containing 5 member derivative, an oxazole, a thiazole an OKISA 
diazole, thiadiazole or a triazole derivative is desirable. Specifically, it is 2 and 5-screw (1 -phenyl) - 1 
/™;?J ^° 5 Ul , m yl POPOP, 2, 5-screw (1 -phenyl) -1,3, 4-thiazole, 2 and 5 -screw ( l-Dhenvl ) - 1 1 
4-OKISA diazole, and 2-(4'-tert-buthylphenyl)-5-(4»-biphenyl)- 1, 3, and 4-OKISA diazole - 2, 5-screw 

-naphthyO-screw [ 1, 3 4-OKISA diazole, 1, and 4-] [2- (5-phenyl oxadiazolyl)] benzene, 1, 4-screw 
[a 2-(5-phenyl oxadiazolyl)-4-tert-butylbenzene], 2-(4 1 -tert-buthylphenyl)-5-(4"-biphenyl)- 1 3 and 4- 
dnadiazole -- 2, 5-screw (l-naphthyl)-screw [ 1, 3, 4-thiadiazole, 1, and 4-] [2- (5-phenyl miadiazdyOl 
^ ne ^ although there is 1, 3, 4-triazole, 2, an SSSff 

to these ^ ' ' ' 4 " ] [2 " (5 " Phenyl th0ria Z0RIRU )] benz «ne etc. It is not limited 

[0060] In this organic EL element, at least one sort of luminescent material, doping material hole- 
injection matenal, and electron-injection material other than the compound of this inventionmay contain 
n the same layer in a luminous layer. Moreover, it is also possible to prepare a protective layer on the 
surface of an element for the improvement of stability to the temperature of the organic EL element 
obtained by this invention, humidity, atmosphere, etc., or to protect the whole element with a silicone 
on ? & resin, ere. 

E,°l 6 n i m h3t i haS ' biSSer W u? k ^ Cti ° n ±m 4eV aS a conductiv e material used for the anode plate of an 
organic EL element is suitable, and, as for metal oxide, such as tin oxide used for those alloys such as 
carbon, aluminum, vanadium, iron, cobalt, nickel, a tungsten, silver, gold, platinum, and palladium and 
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an ITO substrate, and a NESA substrate, and indium oxide, and a further, organic conductive resin such 
as the poly thiophene and polypyrrole, is used. 

[0062] Although what has a work function smaller than 4eV as conductive matter used for cathode is 
suitable and those alloys, such as magnesium, calcium, tin, lead, titanium, an yttrium, a lithium, a 
ruthenium, manganese, and aluminum, are used, it is not limited to these. As an alloy, although' 
magnesium/silver, magnesium/indium, a lithium/aluminum, etc. are mentioned as an example of 
representauon, it is not limited to these. The ratio of an alloy is controlled by the temperature of the 
source of vacuum evaporationo, atmosphere, the degree of vacuum, etc., and is chosen as a suitable 
ratio. As long as an anode plate and cathode have the need, they may be formed of the lamination more 
than a bilayer. 

[0063] In an organic EL element, in order to make light emit efficiently, as for at least one side it is 
desirable to make it sufficiently transparent in the luminescence wavelength field of an element 
Moreover, it is desirable for a substrate to be also transparent. A transparent electrode uses the above- 
mentioned conductive material, and it sets it up so that a predetermined translucency may secure by 
methods, such as vacuum evaporationo and sputtering. As for the electrode of a luminescence side it is 
desirable to make a light transmittance 1 0% or more. Although it is not limited if a substrate has ' 
mechanical and thermal intensity and it has transparency, if it illustrates, transparent resins such as a 
glass substrate, a polyethylene board, a polyethylene TEREFUTE rate board, a polyether ape phon 
board, and a polypropylene board, will be raised. 

[0064] Formation of each class of the organic EL element concerning this invention can apply which 
method of the wet forming-membranes methods, such as the dry type forming-membranes methods 
such as vacuum deposition, sputtering, plasma, and ion plating, spin coating and dipping and flow ' 
coating. Although especially thickness is not limited, it is necessary to set it as suitable thickness If 
thickness is too thick, in order to obtain a fixed optical output, big applied voltage will be needed and 
efficiency will become bad. If thickness is too thin, even if a pinhole etc. will occur and it will impress 
electric field, sufficient luminescence brightness is not obtained. The usual thickness has the still more 
desirabk range of 0^2 micrometers from lOnm, although the range of 10 micrometers is suitable from 
♦ . i. J c [ 1 7 S ° lvent may be any ' ^though suitable solvents, such as ethanol, chloroform a 
tetrahydrofuran, and a dioxane, are made to dissolve or distribute the material which forms each class in 
the case of the wet forming-membranes method and a thin film is formed. Moreover also in which 
organic thin film layer, you may use a suitable resin and a suitable additive on a membrane formation 
disposition for pinhole prevention of a film etc. As a possible resin of use, conductive resin such as 
photoconductivity resins, such as insulating resins, such as polystyrene, a polycarbonate, a polyarylate 
polyester a polyamide, polyurethane, a polysulfone, a polymethylmethacrylate, poly methyl acryiate ' 
and a cellulose, and those copolymers, Polly N-vinylcarbazole, and polysilane, the poly thiophene and 
polypyrrole, can be mentioned. Moreover, an antioxidant, an ultraviolet ray absorbent, a plasticizer etc 
can be mentioned as an additive. ' 
[0066] As mentioned above, organic EL-element properties, such as luminous efficiency and the 
maximum luminescence brightness, were improvable by using the compound of this invention for the 
luminous layer of an organic EL element. Moreover, since it was very stable and usable luminescence 
brightness was further obtained practical by low driver voltage to heat or current, this element was also 
able to reduce sharply degradation which was a big problem to the former 

[0067] The organic EL element of this invention can consider application as a flat-panel display and flat- 
surface emitters, such as a flat TV, to the light sources, such as the light sources, such as a copying 
machine and a printer, a liquid crystal display, and instruments, the plotting board, a beacon light etc 
and the industrial value is very large. ^ ' 

[0068] The material of this invention can be used also in fields, such as an organic EL element an 
[0069] y conductor > an optoelectric transducer, a solar battery, and image sensors. 

[Example] Hereafter, this invention is further explained to a detail based on an example 

synthetic method isopropyl alcohol 50ml of a compound (14) - into inside, 4-dicyanomethylene -2 and 
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6-dimethyl-4H-pyrazine 3.2g, 4-N, and N-dimethylaminobenzaldehyde 9g and piperidine 4.8g were put 
and heating churning was carried out at 90 degrees C for 1 0 hours Then, it diluted with the 1 00ml 
methanol, the green individual which deposited was carried out the ****** exception, recrystallization 
was repeated twice by n-butanol, and 6g of green plate crystal was obtained. It checked that it was a 
compound (14) by analysis of the molecular weight analysis by FD-MS, an NMR spectrum, etc. The 
infrared absorption spectrum (KBr briquette method) of this compound is shown in drawing 1 
[0070] synthetic method n-butyl alcohol 50ml of a compound (20) -- into inside, 4-dicyanomethylene -2 
and 6-dimethyl-4H-pyrazine 3.44g, 4-N, and N-diphenylamino benzaldehyde 16.38g and piperidine 
436g were put, and heating churning was carried out at 90 degrees C for 10 hours Then, it diluted with 
the 100ml methanol and the individual of the red which deposited was carried out the ****** exception 
it dned and 12g of powder which refines with the column chromatography using silica gel and has red ' 
fluorescence was obtained. Butyl acetate performed recrystallization for this powder and 8g of red plate 
crystal was obtained. It checked that it was a compound (20) by analysis of the molecular weight 
analysis by FD-MS, an NMR spectrum, etc. The infrared absorption spectrum (KBr briquette method) of 
this compound is shown in drawing 2 . 

[0071] synthetic method n-butyl alcohol 50ml of a compound (24) - into inside, 4-dicyanomethylene -2 
and 6-dimethyl-4H-pyrazine 6g, N-ethyl carbazole-3-carboxy aldehyde 12g, and piperidine 3 8g were 
put, and heating churning was carried out at 90 degrees C for 10 hours Then, it diluted with the 100ml 
methanol and the individual of the red which deposited was carried out the ****** exception it dried 
and 2g of powder which refines with the column chromatography using silica gel and has red 
fluorescence was obtained. It checked that it was a compound (24) by analysis of the molecular weight 
analysis by FD-MS, an NMR spectrum, etc. 

[0072] The example which used the compound of this invention for below is shown. In this example the 
property of an electrode area 2mmx2mm organic EL element was measured. 

[0073] On the glass plate with an ITO electrode washed example 1, it is compound [ of Table 1 ] (14) 2 
and 5-screw (1-naphthyl) as a luminescent material. - 1, 3, 4-OKISA diazole, and polycarbonate resin ' 
(I eyin Chemicals : panlight K-1300) were dissolved in the tetrahydrofuran by the weight ratio of 
1:2: 10, and the luminous layer of lOOnm of thickness was obtained by the spin coating method The 
electrode of 150nm of thickness was formed with the alloy which moreover mixed silver with 
magnesium by 10:1, and the organic EL element was obtained. As for the luminescence property of this 
element, yellow luminescence of the luminescence brightness 60 (cd/m2) of direct-current-voltage 5 V 
the maximum luminescence brightness 1 200 (cd/m2), and luminous efficiency 0 1 0 (lm/W) was 
obtained. v ' 

[0C 7x 4 tI ? n , the glaSS pkte With an IT0 electrode washe <i example 2, they are N, N'-(3-methylphenyl)-N 
and N -diphenyl. - Vacuum deposition of 1, the l'-biphenyl -4, and the 4'-diamine (TPD) was carried ' 
out, and the hole-injection layer of 20nm of thickness was obtained. Subsequently the vacuum 
evaporationo of the compound (15) was carried out, the luminous layer of 40nm of thickness was 
created, subsequently the vacuum evaporationo of the tris(8-hydroxyquinolinate)aluminium complex 
(Alq3) was earned out, and the electron-injection layer of 30nm of thickness was obtained The 
electrode of lOOnm of thickness was formed with the alloy which moreover mixed silver with 
magnesium by 10:1, and the organic EL element was obtained. The hole-injection layer and the 
luminous layer were deposited under the conditions of a substrate temperature room temperature in the 

MnT 1 ?/ 0 n\ x I 0 "' AS f ° r * is dement ' red lam P color luminescence of the luminescence brightness 
1 10 (cd/m2) of direct-current-voltage 5V, the maximum luminescence brightness 5500 (cd/m2) and 
luminous efficiency 0.5 (ImAV) was obtained. 

[0075] Cm the glass plate with an ITO electrode washed example 3, the compound (13) was dissolved in 
toe methylene chloride and the hole-injection type luminous layer of 50nm of thickness was obtained by 
the spin coating method. Subsequently, vacuum deposition of the screw (2-methyl-8- 
hydroxyquinolinate) (1-naphth RATO) gallium complex was carried out, the electron-injection layer of 
40nm of thickness was created, the electrode of lOOnm of thickness was formed on it with the alloy 
which mixed silver with magnesium by 10: 1, and the organic EL element was obtained. The luminous 
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layer and the electron-injection layer were deposited under the conditions of a substrate temperature 
room temperature in the vacuum of 10-6Torr. As for this element, red lamp color luminescence of the 
luminescence brightness 120 (cd/m2) of direct-current-voltage 5V, the maximum luminescence 
brightness 6200 (cd/m2), and luminous efficiency 0.50 (lm/W) was obtained. 

[0076] On the glass plate with an ITO electrode washed example 4, vacuum deposition of the compound 
(IV) was earned out, and the hole-injection type luminous layer of 50nm of thickness was obtained 
Subsequently, vacuum deposition of the screw (2-methyl-8-hydroxyquinolinate) (phenolate) gallium 
complex was earned out, the electron-injection layer of 30nm of thickness was created, the electrode of 
l OOnm of thickness was formed on it with the alloy which mixed silver with magnesium by 10 1 and 
the organic EL element was obtained. The luminous layer and the electron-injection layer were ' 
deposited under the conditions of a substrate temperature room temperature in the vacuum of 10-6Torr 
As tor this element, orange luminescence of the luminescence brightness 180 (cd/m2) of direct-current- 
voltage 5V, the maximum luminescence brightness 7200 (cd/m2), and luminous efficiency 0 6 flm/W) 
was obtained. ' v ' 

[0077] On the glass plate with an ITO electrode washed example 5-14, vacuum deposition of the 4 and 
4 screw [ - ] [N-(l-naphthyl)-N-phenylamino] biphenyl (alpha-NPD) was carried out and the hole- 
mjection layer of 30nm of thickness was formed. Subsequently, vacuum deposition of the compound of 
Table 1 was earned out as a luminescent material, and the luminous layer of 30nm of thickness was 
obtained. Subsequently, vacuum deposition of the screw (2-methyl-8-hydroxyquinolinate) (phenolate) 
gallium complex was carried out, the electron-injection layer of 30nm of thickness was created the 
electrode of lOOnm of thickness was formed on it with the alloy which mixed silver with magnesium by 
10:1, and the organic EL element was obtained. The hole-injection layer and the luminous layer were 
deposited under the conditions of a substrate temperature room temperature in the vacuum of 10-6Torr 
The luminescence property of this element is shown in Table 2. Luminescence brightness here is 
bnghtness at the tune of direct-current-voltage 5V seal of approval. All the organic EL elements of this 
example have a high bnghtness property more than highest brightness 10000 (cd/m2), and were able to 
obtain the luminescent color to yellow - red ~ 
[0078] 

[Table 2] 
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9 0 0 0 


0. 8 


1 4 


(2 O) 


3 9 0 
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[0079] On the glass plate with an ITO electrode washed example 15, vacuum deposition of 4, 4', and the 
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4 -tns [N-(3-methylphenyl)-N-phenylamino] triphenylamine was carried out, and the hole-injection 
layer of 40nm of thickness was obtained. Subsequently, vacuum deposition of alpha-NPD was carried 
out, and the second hole-injection layer of lOnm of thickness was obtained. Furthermore vacuum 
deposition of the compound (19) was carried out, the luminous layer of 30nm of thickness was created 
vacuum deposition of the screw (2-methyl-8-hydroxyquinolinate) (1-phenolate) gallium complex was ' 
carried out further, the electron-injection layer of 30nm of thickness was created, the electrode of 150nm 
ot thickness was formed on it with the alloy which mixed aluminum and the lithium by 25 1 and the 
organic EL element was obtained. The hole-injection layer and the luminous layer were deposited under 
the conditions of a substrate temperature room temperature in the vacuum of 10-6Torr As for this 
element, red luminescence of the luminescence brightness 210 (cd/m2) of direct-current-voltage 5 V the 
mSm'i? luminescence brightness 6000 (cd/m2), and luminous efficiency 0.5 (lm/W) was obtained 
L0080] The organic EL element was produced by the same method as an example 3 except preparing the 
hole-injection layer of 5nm of thickness of a copper phthalocyanine between an example 16ITO 
electrode and a compound (20). As for this element, red luminescence of the luminescence brightness 
200 (cd/m2) the maximum luminescence brightness 7000 (cd/m2), and luminous efficiency 0 6 (lm/W) 
was obtained by direct-current-voltage 5 V. ' ' 

[0081] an example 174, 4, and 4" - the organic EL element was produced by the same method as an 
example 15 except preparing the hole-injection layer of 20nm of thickness of a non-metal 
phthalocyanine instead of - tris [N-(3-methylphenyl)-N-phenylamino] triphenylamine As for this 
element, red luminescence of the luminescence brightness 250 (cd/m2) of direct-current-voltaee 5V the 
~ Iuminescen <* brightness 8000 (cd/m2), and luminous efficiency 0.9 (lm/W) was obtained 

E J nf ™ 8aniC £u- i! ment Y aS P? duCed by the same method as an exam P le 5 except preparing the 
thin film of 30nm of thickness which deposited compound (17):alpha-NPD at a rate of 1:100 as example 
18 luminous layer. This element is the luminescence brightness 320 (cd/m2) maximum luminescence 
bnghtness of direct-current-voltage 5 V. 9000 (cd/m2) and red luminescence of luminous efficiency 1 0 
(lm/W) were obtained. y 

E! J h f ^ 8ani ° f E i e !f ment ™ P ? dU ° Qd by thQ Same method as an exam P le 5 exce Pt Preparing the 
tiim film of 30nm of thickness which deposited the compound (20):screw (2-methyl-8- 

hydroxyquinolinate) (phenolate) gallium complex at a rate of 1:100 as example 19 luminous layer As 
tor this element, red luminescence of the luminescence brightness 300 (cd/m2) of direct-current-voltaee 
obtoined maXimUm lummeSCence brightness 1 1 000 (c d/m2), and luminous efficiency 1 .0 (lm/W) was 

SSfii mnf T ni % E i e lf ment Y as P roduced b y sa ™ method as an example 5 except preparing the 
t^f^Zf^t^ Wh 'f C ° mp0Und ( 14 ) :t ^(8-hydroxyquinolinate)lminium 

( ? aS 6Xamp C 20 lumm ° US Iayer This element is the luminescence brightaess 

? i inn /h/ } ?! aX T, Um ! umine ^ ence b y direct-current-voltage 5V. Red luminescence of brightness 
1 1 1 00 (cd/m2) and luminous efficiency 1 .3 (lm/W) is obtained * * 

El Jnf ?n 8ani ° 5 ^ ment Y aS P r0duced ^ the same method as an sample 5 except preparing the 
thin film of 30nm of thickness which deposited compound (14):compound (20) at a rate of 50 50 as 
example 21 luminous layer. This element is the luminescence brightness 350 (cd/m2) maximum 

5V - Red ,uminescence of bnghtness 8100 (cd/m2 > - d l — 

\T*w r h . e 0r ?^ C EL f? m f nt was P roduced b y th e same method as an example 1 5 except preparing 
«™ l of thickness which deposited alpha-NPD compound (21) at a rate oHO^'as § 

SSSrf™ T °u th u Clement ' red lu minescence of the luminescence brightness 340 

222^^ 1 0500 (C4/m2) ° f ^—voltage 5 V Jd luminous 

n£+ft? eXamp1 ! 23 , lum ^ OUS la y? r ' * e film ° f 30nm of thickness which deposited the compound 
(14).4-(dicyanomemylene)-2-methyl-6-(p-dimethylaminostyryl)-4H-pyra^ (DCM) at a rate of 50 50 was 
prepared, and the organic EL element was produced by the same method as an example 15 except 
carrying out vacuum deposition of the tris(8-hydroxyquinolinate)aluminium complex further, and 
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^5 D 8 the electron-injection layer of 30nm of thickness. This element is the luminescence brightness 

iSc/S^^JT^T luminescence b y direct-current-voltage 5V. Red luminescence of brightness 
1 8500 (cd/m2) and luminous efficiency 1.8 (lm/W) was obtained. 

[0088] In the element composition more than a bilayer type, luminescence more than maximum 
luminescence brightness 5000 (cd/m2) is obtained, and the organic EL element shown by this example 
obtains high luminous efficiency altogether. Things were made. About the organic EL element shown 
by this example, it is 3 (mA/cm2). When carrying out continuation luminescence, luminescence stable 
tor 1000 hours or more was able to be observed. The organic EL element of this invention attains 
improvement in luminous efficiency and luminescence brightness, and reinforcement, and does not limit 
the element production methods used collectively, such as luminescent material, doping material hole- 
[oSr ma ' electron - in jection material, a sensitizer, a resin, and an electrode material. 

[Effect of the Invention] The organic EL element which used an organic EL-element material of this 
invention as a luminescent material emitted light from yellow to red, is high brightness in high luminous 
efficiency compared with the former, and was able to obtain the organic EL element with a long 
luminescence life. 6 



[Translation done.] 
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